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(57) Abstract: COPYRIGHT: (C)2000,JPO 

PROBLEM TO BE SOLVED: To provide a digital 
camera which can satisfactorily suppress the false 
colors and moires despite increase of the number of 
pixels by executing the median processing to the 



data on a specific pixel area via an image 
processing circuit in a format processing mode. 

SOLUTION: A block processing circuit consists of a 
v/hite balance fine adjustment circuit 210 and an 
interpolation/outline processing circuit 220 and 
performs various types of signal processing every 
(nxm) pixel data, i.e., in every block. The circuit 
210 multiplies the R and B signals which undergone 
the processes up to that of a y correction circuit 




and are stored in a buffer memory by the white 
balance fine adjustment gain that is calculated by a 
mean value circuit for each of R and B signals of a 
(20x20)-pixel area respectively to perform fine 
adjustment of the white balance. Then format 
processing is applied to the image data for each of 
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1 

Ht[t2n Xmpj^«g^cc>®^7^— ^^©5-^, (n-i) X 
(m-j) CD®^^-rS'*jftaiLT^7='f T>j!aS^fT 

JC:feViT. 20 
<D^%. (n-i) X (m-j) OSi#i^-^'*JftaJL 

mFl2nXm®*®ia«)H^7^— ^'®-5-^, (n-i) X 
(m-j) cD®«5^-i5'*JftttSUTyt5^^7>iiaa«:fT 
75:'5c:t&4*^frSH«fem^J!LafflfStlcj«#:. 40 

iff^OBi^5IlSI$:M-riS, n Xmpi^M^cdill^feT^— 3^ 
<^5-^. (n-i) X (m-j) CDH^T^-^^EifllUb 

[0 0 0 1] 
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•5. 
[0 0 0 2] 

m^i7'iy^\)^->s.'y-izJ:-Dxmi}^n^y7-(> 
b TH^^- 3^ Hi :^ -r -5 C C D (© <fc 5 ^ 

YtfeliSr-^'C r. C b iC^^f-S. 
[0 0 0 3] 

tS:®CCD (&>!r*iG, R/Bffl) , *-SV»tt3tfeK)C 
CD (S->!r*tR. G. Bm) *fi6ffif-5. ltfc©CCD 
*fi£ffl-r-5»-&Jr«, CCD®&iii^©Htr®JCRGB;i!7 
^-7^;i/^'*EB-rscDX, ®^JrJ;oTRm^, G 

;fe:iIim©GfB^^«V^TG(t^^^J-©;&:Vi®*&ffiWb 
T^Pi*^3'©Gft^*5fe^KbfcD, I^^Jr (R-G) m 
(B-G) «^fe«^bTViS, 2«COCCD?£fie 

m-r^m-^hmmx'^^, 

[0 0 0 4] b*-'b;S*«e,. M^bfcB^OttM-^fieffl 
Xti£*«, R. G. B«^*-»?,fP^bfcJi^Y«^. C 

X 7 -f ;i/5'xias bT^e^^T u^m±iyx\,^^i)i. 

CCD<DH^S:**2 0 0 75"H^SiK;t-5J;5;ii«SRM 
©m^X^^JW*;* yX\t^+^X$>^, 

[0 0 0 5] ^mm(Dm6>3\t. mm^i^^Ku-DXh^ 
&'^=^7u>§:m^^mmmrm^x+^\zmmx^^j^viziy 

^-:$'xh^^^=E7u^^\fmmf^mxi-^izmmx 

# ^ J; 3 Jiff ^MEI &fT75: 5 y p ^ 5 A ^l&iSS b fciafic 

mi^^mm-r^^t\z$>^, 

[0 0 0 6] 

[^MSr«ft-r^fc»©#e] — iiM©jgffi^&^-r0 1 
^^TS2izM^-^nx^^mi:mmT^. 
(1) ffii^i^>X9 1 ^aj^-rstt 

^{*:^«riS^bTiiI^7^-^^*m;^-r-5it«i^«7 3 




( 3 ) 

3 

(2 6) m»mm2 Gt^ibtufj-^ix^mm'r-i'iz 

2 9 5ffl;/3Sn5Pi^x-3'*ffiJS-r -SBEiRSlHlSS 3 
3 t^m^. i®»MaiHl!^2 9«ffi*eiHl!^3 3»r®Lfc 

f!thx;<5^^T>mmi:fTf3io^t\zxiomfS.-sri^, 

(2) mMm2a:)^m\t, Bt*3Bi©7^v'^';i';^^^lc 
*5V^T. nXmmMMm<Dm^'x—:$'<Dot>. (n- 10 
i) X (m-j) <Dmmy'-^'^mtiiVX;<y^^y>m 

(3) m^m3 (D^mit. mmuyXQ i^sig-r-ste 

(2 6) «»^B2 6*-'^ai:^$n^a#5^-;S'JC 
»bT0f^©PI»MS'£JgTH#5&SlHlK2 9 t^m?L 

2 9di, Tiy.mmm^Wi.<nmmrf—9<r>o%, (n- 
i) X (m-j) <Dm»y'-^^maiVX:^^^Tym 

m^fTf3ivzLiiizj;:r). ±mhrzsm^m^T^. 20 

(4) m^m4<D^mizi)^-fi^^m^m^\zii. mmmm: 
2 6T«fii$nfc®^x-^*jEie-r-5fc8e)«r7*-v 

N5!lSlr[SbTnXmSm®«©®^5^-^'lC^ 
O :/D y 9 A IC J: D Pi«5^- ?£«^5[ia b TJEJS-r S 

(5) n^mscDmmit. m^m4<^mmm^mmmsE so 

(n-i) X (m-j) ©H»7^-^'*j*WLT;<7^-< 

IS. n XmH^M«coiif»x-^'©^-^> (n-i) x 
(m- j ) <Dm»y^—i:r^maiVX^y^^7>mmt:ff 

•5. 40 
[0 0 0 7] TSiJ, *3«^0«^*iftqB-r-5-btE^S^ 

[0 0 0 8] 

Ot. :<j;<92^^*:7 Olc«K^nS7r-f >iS^Se8 0 
«gJl/>X9 1 tgl^O 9 2SF^jgEbT;<7>^7*fl!:7 50 
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0l'«ia$tlS35^^>7:9 Oi$r1iK.S. 
^^U>X9 O^m.'oXti^'y^^l Q\ZX^\^. U'U 

7 i-e^r-f >ys«8 oirSdmT:7r'r>yv-> h 

S2xtm\y>xs 3\zmf'n^, uv—xm\t^^ •> 

*7t»* 2 =&:ft-hxmm^m 1 3 ±»ri^^-r 
^. p-u-xtiit, yjXAs 4 ti^#aw'>X8 5&ffi 

[0 0 0 9] 02 \imM<Dj&m<Dm^-:fu y i7 mx^ 
^. CPV2 i\z[-iuv-xmzmm-r^^i^vx^ y 

^2 2 t^WVX'fy^2 3f)^im^WVmm:±WVi9 
m)^^tX'enXtl-^tl^. CPU2 l*^e,<D}g^tCi 

^-1'5>y>?a:^l/-:J'2 4i: K^'rA*2 5*:frL/ 
T«mgg7 3 0CCD2 6*^*IBI!>*0ffil$n-5. 
rS'-f 3>i^>?ai:^-^— 5^2 4 IC<k D T±Di^J!l31|piK2 
7 t A/D^^lHli^ 2 8 ®S()fP^-f 5 >^7*t$!lffllSn 
^. tS^\Z. CPU2 l!6'>5©m#JrJ;D*'7-f hA*5 

[0 0 10] mnvx-i y^2 2<D:t>mmz3\mv^x 

±WVy.^ y^2 3ii^-ty^^^n^ii^^ y^^}ir- 
>57-7 l*i±:^JriHll(;L, 3g^k>X9 0^e.©«t 
^*l£3t«CCD2 6 0SJt®±Tifg#b, CCD26fC 

CD 2 6{cS«^nrcfi^mW«h*^'rA2 5»rJ:t)«: 
^m$n, AGCl5]^■^CDSI5I^;^ct*^£-^t^7':^Dy 

m^5fisiHii^2 7{cA:^sn^. 7^uifm^^mM^ 

2 7XT±uif'm^m^\zli^hx^^ >:2yhu-)V. 

K2 8{rJ;oTxi?^';Wft^lC^g|$ns. y"J^)V^ 
gi3nfcm^«fc^:;^«AS I C t bT^^JsE;^ ns®^ 
^&aiHlK2 9IC«*^n, iE-^lT^^-f h/^7>XiliS. 

[0 0 11] iK^-f hA*5>xMaiiasiHiK3 5tt. e 

iaS-fe>-y-T*-5if;'7'r h>'N*7>X-k>-9-3 5 A (01 
(D4;'7'f hA*5>X-tr>-y-8 6) i:> si^C^-rhA'^^X 
■b:>-9-3 5 A*^&(^)7':ha;y«^*7^>'^Jl'ffl^t-r'5 
A/D^fi||5i^3 5 Bt. x>'i5';peta^«^(e:a'rfv^ 

T^C^-f h/'?7>XPiSff^*^fig-rSCPU3 5C<h 

*7-r hy^^>x-fe>it3 5 A«fct^«#fe 

PU3 5C«, «fc©Jt«^gSmT(DW;^HrS-:?V^TR 

y-f>i:By-f >*^ai-rs. dn^wy-f >«cpu 

01©3Jn'7-1' hA7>X-b:>if8 6«. 2 4^X2 0fT 

o2^7nccDT«^-rscitt-c€r, cc 

1 6©Mi^t;i4J-Mb. &®J^lCRGB{C^S^Wr 
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(0 0 12] mmtiimmi)mut>nrzmmy'-i^\zML 
T«s^tc, J PEGflEiffi«fcje)07;t--7 5/ h5as 

[0013] A*-;; :7 7 ;< ^ u 3 0 \zM'^-^nrmm.^- 

T^^5^ti-5. A*v':7T^^rU 3 ojciatg^nfc 

H^X-rJ'fa, ffiBSlHl^3 3{ri:l9 J PEG:3^S-T?Bl?^ 10 
iifl: (PC;<;-H) 3 4Jcfa©3n^. 

(0 0 14] S3:feJ;tX04«®«Ma[HlK2 9 C9#iM 
*^-r:/P-y^0TS.-5. 03«CCD2 6d-»6cC)®» 

5^- ^s'lc^t b T 5 ■<> i jrm^jas-r ^ ? -f >5o.sihi 
^^>mmm^i 0 0Tr«^i!!isisnfcB»^-iS'*2 

0X2 0®^^^, 16X16H^®^, 12X12® 
^Mi^, Vi« 8X8 lli^M^CD:/D -y Hmm-^^tS^ 

9&mT^yay^9!Lmm^2 0 o-x!$,r)^ ±mhrzmm. 20 

(0 0 15] ®3©7<>ffiB|I5ISSl 0 0«, A/D^ 
SllHl?S2 8d^e,m;^^nS 1 2 tf y hWR. G. 

^mismm^i 0 It, y^z^^^)\yi/^>zf^^i 0 2 
ii. y-f >iHi^i 0 3 hn5>;^i5i^i 0 4 

IIP"^;HHlgSl 0 5 raiElHl!^! 0 6 sjzi^ 
ffl^cfcO^hX h^^A^Wlil^l 0 7 t**-rSo 30 
(0 0 16] r>:|iiS«IE[Hl[^ 1 0 Iti, CCD 2 6<Dmtl 

izMLT 1 >:::ii\zj^m'A-^, xm(o$>^mm 

>:/|hISS 1 0 2 CCD2 6©Hl:^;lC^*bT19-1'> 

Bi^r— ^'A^e.M^-r-5*>co-C$)^. y-OlHj^ l 0 3 

CCD2 6©ffi:;/3J::^*LTi ^-f >c:i:ic;i^«M:;*c 
-c. CCD2 6A^e.ai:/3$nsR, g. Bim(D^^\z 40 
^tUT— ^jcHf^coy-f >^£*^^tsi:i:^)^c, CCD 2 
6<D!&m.<Ditih-D^miE^Gm^\zMhxfTis.\^\ ^e. 

iC, CCD2 6®®^It«)«^':?#$R. Bft^tCMb 
XfffSiO. 

(0 0 1 7] 7^:>7■1• h/\*^>7.[5lKl 0 4«, CCD2 
^irS.^d'>i;j69i«$nTCPU2 IWl^v'X^'ICfe^ 

B^-fy^R, Bm^\zm^t:>^^. :^^mxit^m-r 

ei®/J^'7'f hA7>XlHl8Sl 0 4TMiE$n 50 
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0 5\t, CCD2 6(0iiitJ\Z^LXl^ 
■^>z:tiZ.^M'AX, $>^7b^\Sti)»:^^tlXCPV2 1 

<Du>^7,^\z^m^nx\^^^m^R. g, Bm^ic^tb 

TJO^-rS, rttlElHl^l 0 6«, CCD2 6©m;'3»C 
1 2 \£y h<DR, G. B«^«8 b*>v h«x— rS'Jr 

(0018] ¥i^ffl^J:(yJfc;^ A^misiss 1 0 7 

aJM«o4'*ai5*'f 'ij-i bfc 5 12X512 ©M^©H 
^iT^-iJ'^rftWlLT, R«^ffl©5jN'7-f h/\*9>XSItSi 
S^y-f >RFgaintBm^ffl©jf:<7'f hn5>XSllSS 
S^y-OBPgain^fctA-a, J^C^ (1) . (2) iz 
iO^ttJTS. d^y-r >RFgaintB Fgain(S^>?X 
^'JCt&S^^n-S, 5 12X51 2C0iii*^« 

5 iZm-tJ: 5 5— ;U5'*iES;^nTl>-5 
R. G, B«^©Vl^fit$r (3) ~ (5) ^XW 
at, (1) . (2) ^\Z^-rJ^oiZ, G«^®5pi^ffi 
G ave t R Rave t CD tk:fe J: Gm^ €>¥1^ 

fitGaveiBm^©¥i^fflBavet©tfc*'»e)*:'7-1' hA^ 

>7.mm&my -f>RFgiiBii b pgains^ai-r-s. 

(0 0 19] 

(&!] RFgain=Gave/Rave (1) 
B Fgain=Gave/Bave (2) 
fztzly, Rave=Rsum/'Rpixel^ (3) 
Gave=Gsuin/GpixelS: (4) 
Bave=Bsuiii/BpixelS!c (5) 
Z.(DJ:of3i^i^m:^^\ZJ:^il, mm'f-^<DRGB(D 

&m^<Dmmo^i^mi^tf>n:z.t\zuf) , m^m\z4i 
(0 0 2 0] ¥i^m^^TS\zx h y 5 A^miHjK i o 7 

T^iBbfcR. G. BCDS-m^CDffSl^^JKDbXhy 
^AtcS^V^T. il^7-r hA5>XfiS[ilSfflRFgaint 
BFgain^£:;^:CDJ;5fC^tbUTt>J;Vi. ¥i%Mi3J;C^h 
X hy^A^ffilHli^l 0 7«, R. G. B<D#ffl^©W 

(c) \z^-r^oU}zxhif^A^mii-r^. ^z.x, 

R, G, B©&fe©9 5 R= 1 

8 0. B=2 0 0. G= 1 9 0 t-r-St, RFgaintB 
Fgaintt, R Fgain= 1 9 0 / 1 8 0 , ^^^^ bny> 
xmm&m B Fgain= 190/200i: l^XWOiT^ Z. 

'jis.\iXVifyh.:^^\z^^ii, tx hy^AA*®^^^ 

R G B <D^m^(D^^mi^^<o»m.^^tsm^t.f£ 
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[0 0 2 1 ] 0 4cr)rD-;i7 5aglplK2 0 0 7^*7 -f 

hn^>xss^siHiiK2 1 0 tmmxm^^mm^2 2 

X^PSlHl^2 1 0\t. rffllElHl^l 0 d^^CD^Jim:^^ 10 
l£$nTA>y:7r^^U 3 0{r*&S^$nTVi^R«^43 
ckl/^Bm^lC^tLT. 2 0 X 2 0®^®^<^&R, B|f 

[0 0 2 2] m^x^%mm\B}m 2 2 o gmf^^iuk 

i 2 2 1<h. n>hV1X>^^;i/^^ (EPF) 2 2 2^:. ^ 
U ^yy[HlK2 2 3 i:. ^-f >lpj^2 2 P— AT.^^ 

(LPF) 2 2 5 ^, feSm^^^£[iI8S2 2 6 

mmya-/^xy^ (lpf) 0^228^, 20 

m'T-^\zMi^x2 0x2 0mmmWl,<D^t3yi7y^'-^ 

[00 2 3] Gw^mm2 2 i\z\t2 0X2 ommmm 

0:fay^m^A^Atf^n. ^<D^^L^(Dl 6 X 1 6H^ 30 

r-') 7 \z^TJ: o\z. 2 0 x 2 0 mmmm(DAi3y^-^^D 2 
OJCOV^X. 5 X5H^®a5^— ^'DS 1 (Ifrl^J- 

1 eH^^^CDm:^^^— ^.D 1 6<^3fT3^cr)M^ (B 

[0 0 2 4] 'A^^X. 2 0X2 Omm^m(DXij'T-:5^ 
D2 0tC'3ViT. 5X5H*M^5^-3^D5 2 (2fT2 40 

0. Rmm^im^ti^) (DG^^^wmv. z^om^i 

6X1 6a^M^(0tB;'j'7^— ^^D 1 6<D4ff4^l<Dmm 

f3^i&m^mKi&iyffUoz,t\zj:y)^ idxiemmm 
m<D'r^x(D^^^j^\z'Dv^xGWfammf)mt>ti. m 

:^^-r$^D 1 6 ^#^o ^bT. ^co-p-^c^) 12X12 

mmmm,(Dmtiy^—f^D i 2*A>hV'^x:7^;i/^^2 2 

2 ^:D-/tx:7>r.;P5^ 225 tc-ien^nm^^t* -5— 

1 6X 1 6iijS®^<7>W:^5^-^^D 1 6*e^m^^^ 50 
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lElSS2 2 6ICffi;^r^o 
[0 0 2 5] A>K/1X>^-Y;U3^ 2 2 2^1. GMrpI®^ 
2 2 ld^e»a:^$n^ 12x1 2il[m«^<:0Gft-^(;[)5 

mm\zm\^^mm^^»x$>r). )^xTx\t. fica±. mm 

3\z. I 2x 1 2mmmm<DXtjy'-^D l 2\zr::)\^ 
X. 5 X SiB^M^x-^^D 5 (5fT5?rj-9fT9>W) 
(CA*> KA7v7^;P^^Sc*ffl^lt^ii-TB p FtU;^x- 
-^Ofil^rS X 8H^M^<Dai:^y^-^D8 07 
ff7^\<Dy^—^ (*:^G) (hL-TMSI'r^o ^(^J:^?^: 

^aa^^Dig'rciii'es x snj^^J^co-r^ropi*^ 
-^^*^*BPFti<^Gv^-^^lc:Bg|$n. ai:^^-^D8 

[0 0 2 6] ^Vyym^2 2 3\t.. n>hvtx>^^;u 
5^2 2 2*^&m::/j$n^8 xsmmumy^-^Dso)^ 

y-(>m^2 2 4\t. C7VyZf\Bl^2 2 3<Dmtl\Z 

[0 0 2 7] P— /XX:7^;U3^2 2 5tl, G:Mr^1[HlK2 
2 l;6^?.ai;'j$tl^l 2X1 2pim®J^(^G«-^0^'6 

\Z. 12X12 mm^i^<DXtty^—iS^D 1 2 lCOV^T> 
5 X 5H*®^5^-^^D 5 (5fT5a?0-9fT9^) \ZU 
-/tX >^ ^ ;l/5^«^^^»tt'&ii:T LPF ttitiy^-^ ^ 
^(Dm^8XSmM^WL(Dmt)y^—f^DSC0 7ff7 

moy^—^^ o\v'f'>ifmm t^x^xmrn^^^. ^ic^j; 

5 7iia31^«IDiI-r^i:T8 X 8p^®^C>-r^TCDH 
^5^-3^;&^'LPFmCDG-7^-^(CSM$n. W;^^'-^ 

D 8 ^^^-r^. 

[0 0 2 8] ^^mn^^m^ 2 2 6 a 1 0 jc^-r 

^o\Z. *'7-f hyN*^>xmpB[iJK2 1 0<DWitlX^ 
^16X1 6H^®^(Z)RGBfS^A:^x-^D 16- 

l^^nGm^mm2 2 iCDrntiXh^ 16X1 6®^ 
W^(DGm^Xil^-^T>l 6-'2\Z&r}\^^X (B- 
G) (R-G) m^^^tr4^r^7^"5^D 1 6-3 

St^Sf^o ffr^lT^-^^D 1 6 - 3* (B- 

G) e^fl^coai;^x-^^D 1 6 -4i: (R-G) fi^ 
«^c;9Ui:^^-r$^D 16-5 h\z^mr^. 

[0 0 2 9] «rp1/LPF[HJSS2 2 8 . feum^^^ 
©^2 2 6;6^e> 16X1 epi^^^c^S \iv V<D (B- 
G) ff^i: (R-G) fi^$:'^n-?^nA:^bT, 5X5 

mmmML^L\z (b-g) m-^^ (r-g) m^^r^-n 
^nmm^n-r^tithxz. mm\z^mwLm^^^r}m 

^12X1 2mmmML<D (b-g) mnti (r-g) m 

hU ^:y^XlsISS2 2 9CDCbC r h U ^^XBB 
-vai:^~r^o *fc. 8X8S*®^C9 (b-g) m^t: 

(R-G) m^^&VhiJ-/i7XlE]K2 2 9(^YVhU^y 
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[0 0 3 0] 5x5mmMm,<o (r-o ^'^rsi i$'*j>ifm 
m2} 
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tmt'A^ (6) -v^ti^^ti^. 



IiiteipR<J(ij)=[(R<J{i-2j-2)+R<3a+2g-2)+R-<Ki-2j+2)*R-G(i+2j+2)}Xfccl 
+ J R-G(i-2j-2)*R-G(i*2 j-2)+R-G(i ^ j+2)+R-G(it 1 j+2) | X icc2 
+ |R-GOJ^)+R-C5{ij+2)| Xkc3 

+ {R-G(i-2jM)+R-GCi+2j-l)+R-G(i-2j+l)+R-G(i+2j+l)|Xk»4 
+ {R-G<i-1 J^)+R-G(i+I j-l)+R-G(H j+l)+R-G(i+l X kcS 
+fR-CJCg4)+R-G(ig+l)) ><lM* + {R-C3<i-2j)+R-OCi+2j)} Xkc7 
+ lR-GCHj)+R-G(i+lj)|Xkc8 + lR-GCij)Xlcc91 /(2"Ktf-g) 



(6) 



[0 0 3 1] ffira:7^;i/:J',h^l*©IS(DLPF 
fct^ti. a, a, b, b, a, a. b, b, • • 

(fcfcb, a«ii-y->7';k^. b««ra-r 

■5) . (2n+l) Ik {t^tzX^. (2n+l) \t 

[0 0 3 2] C (k) *k«B«7^;P5'«S»frs 

zuc (Nxn 

=£ [C <Nxi + J) +C CMXJ+N-1) 3 



=S [C (Nxi+k) +C CVXi+N-k) ] 



(2 n + 1) KKTizi^^^ 



SC (2 * i ) =£C (2 * i + 1) 

2 :;*:7ct?±ia (6) 'S:<DJ;:o/3:5:kx5'A(DMWMy^ 

4*kcl+2*kc3+4*kc5+2*kc7+k 
c9=4*kc2+4*kc4+2*kc6+2*kc 
20 8 

[0 0 3 4] fcil^it. mi 2*#^bT (R-G) ft 
^©^tPal/L PF®SICt?ViTittBg-r-5, 16X16® 
m^Wi(DXtly'—i^Dl 6 0) (R-G) W^froi^T. 
5X5H^««5^-^'D5 (3ff355~7fT7W IC^ 

ffs^j) CO (R-G) v^-^^nmL, e:n*i2xi 

xmmT^. z.<Dj:^f3iisim'&mKim-r^ii-c (r- 
30 G) m^fcc)ViT 12x1 2mm^wt.o)-r^x<DmMy^ 

n^. (b-g) m^\z'D\,^xhmmumm^fT/3i':> 
T, 12X1 2mmmm,<Dmijy'-:?^^&-r^. 

[0 0 3 5] VhU .y;^:^lHlK2 2 YVhU«yi!7 
XSBt, C bvhU C r-7hU«;';^Xg5t 

d-'e.«^$n-5. Y-7h>J-v^7.gC«, Itra/LPFlH! 
K2 2 BA^e 8 X 8pi^m«© (B-G) M^i: (R- 
G) «^^A;^TSi:tt)t', P-AX^^f Jl^^' 2 2 5 
*^e,8x8iij^M«5€)G«^&A:^L/, :;^scit: (7) ICJ; 
0 8 X 8H^®)^CD<£^Jg^l«4)-OjPMffl 1 ^^fSL 

[SC4] 



k«n*i^©Ot^±©lE^ 

[0 0 3 3] 2 j*:7cco«-&(i. 7K¥:*|6itMit;^[Bilcl^ 40 

■rn«j;vi, z:(D^m<Dmmx\t, tmi nz^-r 

J:^C2pi^^«©-9->^)k^^£«PB^-rSCDT?. N=2 

Yl (i, j ) =[MkgXG(i. j)+MkrlXR-G(i. j)+MkblXB-C(i. j)] 

(7) 

tifdV, Mkg, Mk r l.Mkb l«VhU .y^X^S 2iffl^«^CD (B-G) m^t 

[0 0 3 6] Cb x'hUyi^Xg5:feJ;rXC rVhU'^i^ 

xSBtt-t-n-en. wra/L p f 0^ 228 ^12x1 



2iffl^M^O (B-G) m^t (R-G) m^S:=&^A 

;'jb. (8) . (9) JdizO 1 2 X 1 2iii^®^© 

[SC5] 



Or (i. j ) =tMkr2XR-C(i,j)+Mkb2XB-G(iJ)] 



(8) 



( 7 ) 
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Cb (i. j) =[Mkr3XR-G(i, j)+Mkb3 
tztzL., Mk;r2, Mkr3.Mkb2, MkbSttV 

[0 0 3 7] 1DS:#|2 3 OtS, -7 h V V ^ 7.\b]^ 2 2 9 

1 ty'f>m^2 2 4f}^^mti^n^ s x ammm. 

>iiigS2 2 4*>e,uj:^$nsi%if5tttii«-§-Y2«. en 
m-^txtc 16X1 6mmm.m<DGmm(>^ib^mt^fk0^^ 

Lfc^ioT, jn^§g2 3 0T^ (7) -Tf^tu^n-swa^ 
1 iry-f >iBigs2 2 4TStm$nfciiipam«^ 

m^Y (YH-Y2) *t»ffi$ns. iicojn»iig^«A' 

■y7r^^:U 3 0 {r*&iftS$n-5. 
[0 0 3 8] ^7'^7>I5IK2 3 3«. Vh>Jy;^:^|lI 
K2 2 Qd-'S© 12X1 2®^ffi«®C hiM^tC r« 
^$rA:^L> 5 X 5pi^®i^JC#Sn^ 3 X 3®^0 9 
^^£^iJfflLfcXx'fT>5Q.SI&fT75:V*, 8X8B^©C 

ria^tchm^^mij-r^o 20 

[0 0 3 9] ^:cO^MOJg^C0^5^W'T>5[li|-t?tt, m 
1 3\Z^-ri:v\Zy 1 2 X 1 2Bf^CD5^-5'D 1 2 (x 
— 5 X 5H*M^»r-g-Sn-5 3 X 
315^ (5fT551J~9fT9^J) ©7^— 3 - 5 CD 9 <H 

fs.^. Tut*^. 9M©5^-^*»j@fcL<«»flafcy 

T. #^nfc;>(x-fT>ffiS7^— ^'^^ 8X81i*©ai 

:^5^-^'D8©7ff 7?iJ©-7^— ^'tbTB^-T'S. 
J:57S:»^^«IOjgLTfT;fe^c:i:JrJ;0. Cb. C r 30 
^I^O-etl-e^niCOViTS X 8H*©m;^-7^— 8 * 
^^r^, C r«^tCb«^©{li:^5^-3'D8«A--;/ 

[0 0 4 0] J P E GJEfiSlHlK 3 3 ±i6LfcJ:^JC 

•:ruyi;^smM^2 0 0JcA;'j^sti;fe2 0x2 oam^ 
^e:toA:'j7^-^'»cML.T, Jn^lHiK2 3 OJrJ;D^ 
^^tlfc 1 6 X8iii*©Y«^t, ^7'^7>lHlK2 3 
2(rJ;0^^^nfc8 X 8B*©C rffl^irC bM^t 
\Z^-J\^X, J PEGffi|S^rif:©8 X sii^Jr:?;^-— V 
h^b^tlfcYC r Cb«^^ l^^tbTttaU, ^ 40 

iii««:ffiiRgt"-5. )EJg$n}tjiil^5^-^'«CPU2 1$ 
Si* LT P C;«7— K 3 4 JClBtS^n-S. 
[0 0 4 1] Z.(D^o\zm^^ntzm^7.^)V^ :f^=y<D 

mmz-^x^xmrnt^. ±n\^7.-^ y^2 z-bm^^n 

:/S 2 1 C CD 2 6 

L, sa*i7m, ±mM<D^mmM^m.k\z^^m't. 



XB-G(i,j)] (9) 

±ti^m^^mm^2TXM^ntz^. A/o^iiiHi 

K2 8T5^>':S';i'Bjia5^-^'Jr^SI$n. ffl^^ttSlal^ 
2 9 trA;0$n-5, ifelC7>T->>'7'S 2 3ICjti5^, 4N7-f 
h/'^^^XPS. rPgfaiilE. J PEG:7:j--V-;/ hfb 

J!!;ii;^i:*«H^5aa[5I^2 9t?ffi^^)ns, S^SUSt!)^ 

nT-t^ii7.T'v':fs2 A\zm^. m^9!km^<Dm^'f 

yS2 5fCt3ViT, /"^-y 7t;<^:U 3 Od^SiB^x-rS' 
*^^»-ii/ut?J P E GJEai(HIi^ 3 3Tf7^-^'$JE*S-r 
•5. XT^^yyS 2 6-e«. fl£i^bfcH«[5^-^'*PC:<J 
- K 3 4 frfStg-r-5, 

[0 0 4 2] z.(Dmm<Dmm<D{^mmw:\z'D\^'c^ib\z 
mm\zmm-r^. 

«^ffiSt:::-3ViT«B3»C55bfc5-f >®S|hIK1 0 0 

iim^-r^. -ris-t)^. ^-r >ijisiiiKi o o«ccd 

fflSH, r/D^vi/i&aiBl^a 0 OJCiSt^T. nXm 

(n. m=2 0, 16. 12. 8) H^* 1 o©:/n 
^'■P-fitTfTJa:^ J; 5 Jcbfc. 2 0 0:^pi^=& 

■fe, ei©SIJS©Jg^©J;'5<c:/n>>i>'^fi!r-r{f^SD.S* 

fTfc;s:vi^-&irtt. 01 5jc^f i^ic, Gmm^m. 

BPFMS, «ra/LPFMa*3J;tK^7'^7>«[!iS|El 
{^©-f-^l-^'tlJr 4 ^ >4J-©/\* <v37r^^:'JBMl~B 

^-f >jt^JCOViT«:rD-;i7rt©5!lgT?tt;5:< ^'f 

[0 0 4 3] (2) abej5^i;je)9t^Lfc5lN>7-f hA*7> 
X^lE^^ScRy-f >*5J;a:By-f >€rffiViTif:'7-1' Vn 
^>X«rfT7S:ofcH*Jr»-:?V»T. iiC ( 1) , (2) 

y-r hA-5>x«iiSfflBFy'f >$^mL. ^^-rh 

A7>X^©ilj»7^— ^'t:5ttl>T^E-©RFy-f >, BF 
[0 0 4 4] (3) ffiPBl/LPF[Hl!^2 2 8lrJ;0> 

(B-G) mnt. (R-G) m^«:-€-n-^titt^ia@T 

•5 tilt) ft. l^^lr<g:MiSic^^)'<&BiDm-rP-/tX7 

-<)Vir^)>if9m%ni3.v^^\z\^it<Dx, itraias. 
V Ku-wi'x^as. L p F5Q.a©js#-T?fi^^&^!n.ab 




( 8 ) 

13 

[0 0 4 5] (4) J PEG::^iCT'ffil&-r^t{flC8X8 
mm<DC rmi^y^—^tCbm»y^-^\zm^X:<y^^ 

Sfc. J PEGm*e:7:^--V-; hiJlSIC 
ckO 8 X SH^OC r. C bft^^^i^g-r.^^. ar^^/ 10 
LPFMS. VhU^yi^Xiag^n;^ 1 2 X 1 2H*5^ 
--^IC^UT. 5 X SH^M^COC bfi^^C rff^* 
7K¥*f6J <i:^a::^f^ Ici CT^ 1:: 3X3 mn<D 9 
<@cDx-:$^ ^Jfttti bT;< 5^>r T >5[131-r^ J: -5 Ic bfcco 
5 X 5 [ij^<0 2 5<@<D^— 5^(D:^TtC^#L/T;<y^^ 

[0 0 4 6] £i±(^llig<^j^^T«S^x^;i':^;^ 
oV^Tia^Lfc^^ ^< >5!l31[ilK 10 0 *^Vi«:/P 
V^^mM^2 0 0 >&yr7 h»>xy\XTCOJg^TCD- 20 

R o :7 p h!^< X t'cotaitiftftctrHfi^^agiy 
•x"5^*sti?^^fc±'r. ±fSH«5asypi/^A{ci:i9 

J: ^ x-f >iaa't^:/P ^^m^fr'D J: -5 JcT 
fci:x.ti0 3Jr*5V^T> m<U^Jl^^ 1 0 5 o)mti 
r$^^*^-^<hUTPC:^-K 3 4lcIBt6b. -€-(0 
PC;^7-H3 4&/XV3>lc-b:^v hbT^fe^-^^COH^ 30 

[0 0 4 7] fSii5Kk±^\t. —muymTTs^Ji^:^:^'^ 

^mi^uiii)^$)\fibn^. fsii^. z.<Dmmmx<Dy^— 

hmm{t±t^&m<DBE^^mm\z9ciL^TfTUoy^ 40 
-v^v hMaicpg^$n~r. ^jEjscoT i f f:7;*---v^ 

[0 0 4 8] &.±(Dmm(Dmm\zm^:&mmmmt-m 

(1) fuyi7mm^m2oo<DGmm^m. bpf^bi 
LPFias> ar^i/LPFjasTti. 20x20, 

16X16, 12X12, SXS(D\^'^^nf>^(Dy'ayi7 
*l*ffitbT(ii^5aS'r^t><^^:LTitt^bfc« 
VrSif)^^. &MStC:feliT. 5 X 5<^®IS5^-^^* 1-^ 50 
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(2) 7}x»7'< h/\*y>X^^Sffly^>RFgaini:BF 

5 12X51 2<Dmm(Dmmy'-i'^mti\'r^^o\zv 

[0 0 4 9] 

mm(D^m KK±mm\zmmi^r^^3\z:$i^m\zj:ti 

hf&m'^mmy^—^'\zMhxm&<Dm»mm^m^mm 
9!!im\zmvx. nxmmmmm<D^—^'\zMhxAy^^ 
y>mm^fTUoJ^o\zvrz(Dx. w^scd^^^os-^r 
h^&^^y u=^m^mmmmx+^\zmmx^^a s 

fc, nXmS^M^coH^^— ^(D^-fe, (n-i) x 

(m-i) <om^y^—^^Mmvx:^y^^y>mm^ff 

[02] — ISl/>^STX5^;^;^;;X^o(i^JaS^SE<D— 
llfficDJg^co:/p-/^0 

[03] 0 2lc^bfc«^Sasi^)Kc9'5-^^-f >5[iS* 
frU ^ ©^^ift^-r -5 y P *y ^ 0 

[0 4] m2\z^i.rcmmiBtmm^<Dot>^ay^fi[im 

[0 5] :7^;i/^^coE3?lI^^-r0 

[06] R. G. BCDyc.T.hiTyK^mm'r^m 

[0 7] G*iraiHlKcoSaS|^^;feift5gr^0 

[0 8] y\*>KAx:7^;w^^<Di!iaf^§^ift^'r-50 
[0 9] P"-/tx:7.f ;p^(o^ffigrt§*ia?g'r'50 
[010] ^^m^^^m^<D^m^m^^wm^^m 
[011] «ra^/LPF[Hi^-c5as$n^^-^^0!i*^ 
-r0 

[012] w^/i^F¥m^(D^w^^^wLm^^m 

[013] ^5^>f 7>[Hl^(7)i2lS(^§*Ittegt* ^0 
[014] ^}¥LX<>y^TSKj;^n^yP^^^A&^ 

■r:7P— 5^^— h 

[015] J PEG>^;t-V-/ hifflg^yp-z^^QST 

2 1-CPU, 22-^W\.7s^v^^ 2 3-±#LX 
-f>y5^> 2 6-CCD, 2 9 -H^iJigilHlK. 3 3-J 
PEGJKISlHl^, 3 5-7f;»7'r h/^^ >x=^aiias(Hi 
3 5 A—*7-f hA^>X-fe>'y-, 7 3-CCD, 



(9 ) 
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